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Feasibility Test

Radiation Protection 

Conclusion: 
This system is suitable for generation of 
readout system for High-Throughput 
screening of biologically active 
short peptides  based on autocrine  
stimulation  

1. TLR5 and its ligand CBLB502 were introduced 
into the same cell 

2. CBLB502 was supplied with signal sequence  
allowing for its secretion 

3. Secreted CBLB502 was able to bind TLR5 at 
cell surface and induce NF-kB reporter in an 
autocrine  manner 

We intend to use this system for isolation 
of radioprotective peptides acting similarly 
to CBLB502 through activation of NF-kB 

Lentiviral Peptide Library Design
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�‡ Library Complexity:
up to 500K (currently 25K)

�‡ Peptide Size:
20 or 50 amino acids

�‡ Scaffold:
Linear, Dimer, Trimer,
Cyclic, Fusion with
Transmembrane
domain, etc.

�‡ Secretion:

SEAP leader peptide

Peptide-encoding inserts

�‡ Peptide Sequence:
Known bioactive 
peptide scanning set 
from known proteins

Reporter Cell Lines for Genetic Screens

mCMV WPREdsGFP dLTRdLTR

TF-Specific
Response Elements

Cellular
Response

NF-�gB Signaling

Heat Shock

Hypoxia

p53 Signaling Integrin receptor

Notch/Delta, Ephrin/Eph,
Roundabout/Slit,

Netrin/UNC, VEGFR,
IGF1R

TLR2, TLR5, CD40, CD91,
CCR5, LOX1, SREC-1

TNF�_R, IL1� R̀, TLR5,
CD95, TRAIL, TL1, DR6

Receptor
(confirmed/possible)

p53

HIF-1�_�
�`

HSF-1

NF-�gB

Transcription
Factor

3 x p53

4 x HRE

6 x HSE

6 x p21-Waf1

Response
Element

A549

HeLa

HeLa,
HT1080

HEK 293

Cell Line(s) Activation Data

nt Heat Shock, 24h

DFM (100 µM), 24h

Dox (1 µM), 24h

nt

nt

Deferoxamine
Mesylate
(100 µM), 24h

Doxorubicin
(1 µM), 24h

Heat Shock

HeLa

HeLa

A549

(43°C, 2hrs) 24h

nt TNF�_

TNF�_-induced
activation

HEK 293

Validation of Individual BASPs

Individual BASPs demonstrate NF-kB agonist effect 

Chemically synthesized peptides 
corresponding to BASP  sequences 
also demonstrate NF-kB agonistic 
effect 

Insight into BASPs mechanism 
of action: selected BASPs work 
upstream of TRAF6 in NF-kB 
signaling since shTRAF6 blocks 
their effect 

control 

BASP Discovered with Homology to CBLB502

Test for Radioprotection 

flagellin 

One of isolated BASPs corresponds to 
Conserved region 2 (C2) of bacterial 
flagellin; it has 20aa overlap in homology 
with CBLB502  

Isolation of short version of CBLB502 is 
a proof of principle for our approach of 
using NF- kB agonist screen for isolation 
of radiation protectors 

We will test chemically synthesized equivalent of this peptide as a short variant of 
CBLB502 in radioprotection assays. Short chemical 20aa CBLB502 derivative may act 
similar to full-length greatly simplifying preparation and formulation of this therapeutic 

CBLB502 

NF-��B Agonist Hit Identification by HT Sequencing (Illumina)
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* - Peptides identified and 
validated for biological 
activity in single-cell 
cloning

   - Overlap in bioactivity 
between dimer and trimer 
peptide constructs  

HT Screening for bioactive peptides that increase radiation tolerance 
using a pooled lentiviral peptide scanning library
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Introduction

 There is much interest in developing therapeutics that increase tolerance to radiation 

exposure. However, despite significant effort, few compounds have yet been identified.  To 

address this need, we have adopted a novel approach that uses a pooled lentiviral scanning 

peptide expression library to screen for peptide sequences that stimulate the NF-kB pathway, 

which is thought to increase resistance to ionizing radiation.

 The peptide expression library, designed from all known extracellular proteins, was used 

to transduce an NF-kB reporter cell line.  Cells expressing peptide agonists that demonstrate 

modulation of the NF-kB pathway were isolated by FACS and the peptide sequences then 

identified by high throughput sequencing.  Subsequent validation of both individual lentiviral 

peptide constructs and chemically-synthesized peptides confirmed activation of NF-kB, 

proving that the approach identifies activity, not just binding.

 In vivo testing is underway to evaluate the extent that the individual peptides confer actual 

protection from radiation.

This study was funded by NIH SBIR Grant CA144511.

Status of the Field
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Burdelya et al. An agonist of toll-like receptor 5 has radioprotective activity in mouse and primate 
models. Science 320:226-230, 2008
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Autocrine System For Biologically Active
Short Peptide (BASP) Screening 

BASP Screening Method   

�‡ Construct pooled lentiviral BASP library using the 
scaffold allowing secretion of peptides and autocrine 
stimulation 

�‡ Infect cells expressing NF-kB reporter  

�‡ BASP peptides activate NF-kB reporter by autocrine 
stimulation  inducing GFP expression 

�‡ Isolate GFP+ population by FACS  

�‡ Identify BASP peptide inserts by HT Sequencing 

�‡ Validate individual peptide lentiviral constructs 

�‡ Convert peptide sequences into chemically-
synthesized peptides 

�‡ Validate chemical peptides in radiation protection 
assays 

Readout 

Cellular Autocrine 
stimulation system 

NF-kB-GFP Reporter HT Sequencing Results of Enriched BASPs

20aa 50aa 

Raw counts of BASP  sequences in HTS reflect the enrichment of BASPs and therefore their efficiency 

BASPs in green indicate overlapping sequences isolated in both 20aa and 50aa screens 

Sequences in bold show the minimal overlapping domain between BASPs (10aa scanning step) 
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Unique Technological Platform

�‡

�‡

�‡

�‡

Unique 50K pooled peptide lentiviral libraries designed for genetic screens for intra- 

and extracellular bioactive peptides in cell-based assays

Rational in silico design of peptides based on all known bioactive peptides & proteins 

with different scaffolds and fusions

Custom reporter cell lines developed for specific genetic screen applications with 

pooled peptide libraries

Identification of bioactive effectors in genetic screens by HT sequencing

Results & Conclusion

�‡

�‡

�‡

�‡

�‡

�‡

�‡

Successfully accomplished BASP screen for isolation of NF-kB pathway agonists in 

High-Throughput Pooled Format and optimized the conditions for HT Sequencing 

identification of BASPs

Isolated NF-kB agonists using two separate screens with 20aa and 50aa BASP libraries 

in optimized BASP scaffold design. 20aa short peptides are preferable for conversion to 

chemically synthesized pharmaceuticals

Many of the top hits overlap between the 20aa and 50aa libraries as well as between 

different hits within each screen. The region of minimal overlap between different hits 

points at the minimal functional domain required for its agonist action

Validated primary hits using individual constructs and chemically synthesized peptides 

and provided an insight into mechanism of BASPs action: they work at the apical level 

of NF-kB pathway upstream of receptor coactivator TRAF6 by engaging the receptors

Short version of CBLB502 serves as a proof of principle for our approach of using 

NF-kB agonist screen for isolation of radioprotectors

The success of NF-kB screening provides a basis for direct BASP functional screening 

for radioprotectors

In future studies, we will isolate radioprotective peptides among NF-kB agonists and 

test most promising candidates in cell and animal models of radioprotection

Contact Cellecta Custom Services

For more information or to inquire about our services, please 
contact us:

Cellecta, Inc., Mountain View, CA
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Tel: 
E-mail:
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